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Integrate d WQZ Machine ( IWM) 

Device Specif loatloa 
Foe turea 

* Backvarda-coapetlble with 16 netor Dlak ]| controller 

• Doe of 7M (or 8 alls) to alnialse sampling error rote 

• fast aode using 2 eS bit colli 

* Asynchronous aode with pollable haudshaka registers 

The IWM will not work reliably la synchrunoea aode with tho 6302 q»1m 
Apple XI disk eof tvare. It trill work with the CMM version don* by 
Weetera Design Cento* (BOL supplies this port so 9CX6JC02). 

Daring tho load accwaalator instruction, if the- 17 output of tho IBM 
chengee to 1 juet before tho and of tho aJ a.ru o rocns oor rood window, the 
HCAXXTI flag any bo act bat A[7J reeaia 9. Tftfa results in recognition* 
of o "TOlld" byte* The oecuaolator will cewtaia the byto except A(7] 
will bo incorrect Tho dif ferenco betweea tka- 65C2 aad tho 6SC02 lo that 
tho la t tar uaaa regeeeretlve feedback to force tbo Latched input dot* to 
valid logic levels af tar tho road window ease. Iklo guarantees tbo 
IEGAJIVE flag and A[7J will bo equal af tor tbo lomd accumulator instruction* 

Tho 6502 say bo uoa4 if AJ7J lo not uaod la tho se-ulbblising proem. A 
•laple fix to tho currant routinoa la to force A[7] to o I by OKA #980 
of tor reading tho nibble* 

General Descriptions 

Tho IWM la aa Integration of tho Disk n floppy dloe lntsrfece* Whoa tho 
IWM lo reeet, It beceaee a controller eoapatlblo with tho currant Dlok II 
interface lo Ita oporatloa with currently supported Apple II aad /// 
eoftvara. In addition, tho IWM haa extension* including a statue register, 
node ragistar, and nultlple nodes of operatloaw The IWM provides aa 
aoynchronoua node, a foot node with a data rata twice that of Dlak II, end 
ea optional 1 second one-shot tlaer to ho!4 the? enable out pate low. 



The IWM lo o peripheral device that roaaocta to a hoot dote hue* Tbo 
device genereteo en* recelvee oeriol GCt encode* dote* A programmable digital 
one ahot la uaod for aerial data recovery* Tbo IWM genereteo buffered drive 

enable a and phaee line control outputs. 
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Packaging and Pin Aaalgmant 

Thar IWM Is packaged In a ataadaxd 28 pin, 600 mil pT^t-r^ dip. 
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Technical Description 

-M2ZZS3Z 15- «£ £:» - - -«p«~ t . ,... „, 

»rltin t data out, a on* i. written « ! V* ? ** ° 6 ■• ln f «* nod.). Whin 
Mt cell boundary tl^ — «^w* ^ t J^^"^ J»A*. £t£ t -t I 

Th. IW« i, p„ t fafe-| th 
*««se state to the vrlt« load .tM ? \ m *«"*««•« fro. th« writ. »«*..• 
«ut transition and every To3 »Ir. , * ^"^ronou. *od. # STtSL'S *** 

Period, of th. qy ? nput ,£„£ * n *£- »■ Nation of th. writ. J££ ^ *• 
access occur ri« t withl* this writ, wind J^?,", **!"•" at th * *•* •**• 

In synchronous node m ri*,L « 
J- *0 «S timing.. ^ 2o»W°^ n £%i\™! *"«™"7 u »«"»«• ">« 32 

"■« in slou acde. " **" "«ng«, 8 q3 periods p, r bit ^J 

In uynchronotm sod. tha uric .v<». 

" in B i«.u that th. ,« ZLlmS «» * 21T*™* 1 *' "«*"«^o . W 
»»«er r.,i,ter u, b. written it .to «L^L!T "*? t0 th " *""•'• **• 

«-«. j.« «itt« i„ M th . $,£ £* "~ *•*». t». w it. ««.. oS; th. 

regi.t.r 1. tr. M f„ ri t . th. ^gST^S. *£ "."ST* * *» *"" 

In ssyochronou. nod. cut la um»ii ►* - 
f«t nod. th. CI* clock l^qulvrjlnt ? *;^J' th * bU c « l * tlnl„... i n 

xn 7H and slow nod*, th* hit «-*i. •* \?r. reuc divided by two. ¥»«•>«*.. 
duration. 1. 8M .2 3l ^ SL* ."ulJi.^?? ff" c ^ Ci p££°[n' 

•hlf t r.flst.r is loaded .v.ry 8 bl? Im li *»y«Bronou. a»d« t h« writ. 
»ft.r th. writ. st.t. begin./ U El ~* """"* «« v « « period. 



vv 
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An undergo occur, when data hi* not been written to the buffer reilster 
m S! t i\J U V llt write - h " d ^.V. bit indicate, en enpcy buH« and t£ 
tlH the buffer 1« transferred to the write shift-re.l.t#r tS 11 a 
occur. In a.ynchronoua .ode /WRXEQ wlll b . dj.ablej (ee ^ . TtJ fcS^S? 1 
and the /underrun flee wlU be aee ta .era th«! TTL nl»h state) 

"«ut« will !J!M p ^ V ," *V on • u • h ""' 1 loto th « «s». «» «M«t 

ss^^Arttt tsxrJz £g& ««:-. 



W 
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Read data bit cell window* 
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note* 

2.0-5.71+ uS 
6.0-9.71+ uS 
10.0-13.71+ uS 
window Is 28 elks 



window Is 14 elks 



1.0-2.875+ uS 
3.0-4.75+ uS 
5.0-6.875+ uS . 
window is 16 elks 

w^ MU a 5° V * th ° Wg h0W th * *"" Mpsrstor in the IWM discriminates 

between ones and zeros when readine h^iw «. •%> Z *" n °" crxuiM «» 

«««;. «!S r , " , " r d "; " ta "*"*»« «• «■« twn.ltton. n. 3.S 

th. t„„ntoo. .„, th. .b..»e. el tr.n,ltton. to th.l. r«,««™ %££,? 

«i! v Periods before being set. Except la port operation la 

"^^1^ arter^! * % ^" W - A ""*»"* * — *• 

the l«IcS l OR^ m^' ": ple<l * tht »» " «■ transition of 

the lojlcal OR of Q3 and /DEV . la asynchronous tode the Q3 Input «ay be tied 



\i 
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!• Vce 

cnd + 5 vo1 ' supply 

Cr ° Und ref ««"« and „ egaClvB . 

2- Device Control Signal. 



A1-A3 
A0 



Dfl-D7 
/DEV 



FCU 

Q3 

/RESET 

3* Inputs (2) 
KDDATA 

SENSE 



Alio the /READ Input. A la» «_ .v. . 
."able, th. ivk to «M t J. r«l.«; lnpUt 

A" bidirectional data boa . 

edge of the logical function ? £"«/££ T^ 
qualifies write re g lseer d ," a * ^ °* /DEV > 

ClocV Input for the aerial data logic- 
either 7 or 8 MJU, *°« iC t 

2.6 Mh* clock Input used to qualifv th* 

Active lpw systM. reset Input. 

— «. -tat. and th , ^'."M, iefiult§ 

cr'analt^ d :" 1 " P "- Ih * '•"»«• 
tranjltloa of „ eh „,,, u , yi)eh J 0BUt(J by 
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4. Outputs (8) 
WRDATA 

/ENBL1 , /EMBL2 



/VRREQ 
PHASE0-3 



The "rial data output. A transition occur, 
on this output for each on« bit. 

Programoable buffered output lines. 
Mo more than one enable nay be low *t any 
time. If an enable is low than Motor-On 
Is true* 

If the l-second on board timer is enabled 
then the selected one will stay low for about 
1 second after le Is programed high. 

This signal is a programmable buffered 
output line. 

These are programmable output lines* 
A true TTL logic *1" <2.4 volts) can be - 
■aiotained even while driving two darlington 
Inputs in parallel. 
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Register Description 



State Register 



This Is an 8-bit write-only pseudo-reels ter. Th* Mr. i~ *v«- * 

Address Name Function 

A 1 la this bit will drive PHASE* to s high state. 

PHASE! 
PHASE2 
PHASES * 

i 1 In ^?! I7?° "J" th ! €Mble Ml «tea below low 
A 1 on this bit selects /EMBL2; a selects /ENJU 
(see description below) 
(see description below) 

«• £*»T.i "n t " "1& •»* »«'«-0», ..Let vhleh r.,i.t.r U ...1LU. 

The combination of L7 and Kotor-On and /underrun enables /VXREQ low. 
L7 U Motor-On register operation selected State Kane 
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1 1 
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1 
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resd all ones 

resd data register 

resd status register 

read wrlte-handshake register 

write node register 

write data register 



Read 

Wrlte-Protect Sense 
Write 
Mode Set 
Write Load 



U 
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*-*! I!! llfc !I < * wrlt * only ™* Ut « > 

All eight nod* bit* «re reset to by /RESET low. 
bit function 
LSI $ l . i atc h .oa. ( . hoijld u g-t ln hrono 

3 i I i:" 00 ^ »>«rf tl«r eneble; 1 . tW dliablt 

3 1 - test aod«; - nomel operation 
6 I - HZ~re«et 
HS1 7 reserved for future expansion 

data read). 1§ thta u ** d £or th « *««raination of a nlid 

..cond) ,ft.r th. Utot.r-On ««. u if 1.1.1 \ ,W ■«»»«*««■ <«b~t 1 
.yn.no.ou. with .ltb.r /EMBL1 or /EHBU talnj !«. «<*<>r-0« 1. 

to ptpyUt 1 uS t«.rn.X tl,l„ gi . * ' U t0 ta dlv "«< "J » or 8 

«ta,"£^-u\HV; ««*.h,;:f ^r:^ 1 ; rr? 1- - "">< 

•lvaya be i«t. y I " d aa4 Chat ch€ B0d « "jl.ter en 



v* 
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( a read-only register ) 



mode register 
>er /ENBU or /ENBL2 1. currently active (low) 

( reset to by /RESET and MZ-reset > 
« Input hlghj I - SENSE input low 

;•* for compatibility with future product, and should 
< • read only register ) 



for future use (currently read a. one.) 
b data buffer register ready for data 

« 

1*t« register depends on the setttne of state bit. t« 
"«. -ode bit. wth « sod L7 «!.«?. the"". " 



» 
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Kaxlaua Ratings 

■upplj voltage 
input voltage 
atorage teaperature 
operating teaperature 



-0.3 to +7.0 V 
-0.3 to +7,0 V 
-35 to +123 degree* C 
to +70 degree* C (aobient) 



DC characteristics 



sya 

Vcc 

Ice 

VU 

Vih 

II 

Vol 

Voh 

Ioh 

lol 

Notes 



parameter 

supply voltage 
supply current 
Input low 
Input high 
input leakage 
TTL output low 
TIL output high 
source current at Voh 
sink current at Vol 



am 


tux 


units 


n 


4.75 


5.25 


Volts 




— 


60 


mA 


5 


— 


0.8 


V 


3 


2.0 


— 


V 


4 


— 


100 


uA 


1 


— 


.4 


V 




2.4 


— 


V 




.32 


— 


mA 


2 


3.2 


— 


■A 


2 



not.ee 



1. Inputs. 

EU D E t ^ l T StJtl ? P rotection - All IWM inputs and bidiraction.l 
lines in the input mode ara high Impedance except as noted ulolT 

WPROT and /RDDATA : pullup to VCC of 10K ohns nominal 

(source currant of 80 to 600 uA at Volts with VCC - 5.25V 

2. Outputs lob and lol apply to 00 thru D7 and WRDATA. Thm following 
output line. haw. special drive capabilities, noted balow. * 



/EBBL1, /ENBL2: 
/WRREQi 



PHASE 0, PHASE 2 
PHASE 3 



PHASE L: 



Sink currant of at least 5.0 *A at Vol 
Source current of at least 40 uA at Voh 
Sink current of at least 10.0 mk at Vol 
Source current of at least 40 uA at Voh 

Source current of at leaat 1.0 aA at Voh 

Source current of 0.5 «A when pulled down to 3.0 V. 

Sink current of at leaat 2.4 bA at Vol 

Source current of at laast 1.0 bA at Voh 

Sourca current uf G.S sA when pulled down to 3.0V 

Sink currant of at laast 12.4 mA at Vol 



I • 



3. TTL VilUa also referrad to as . M ro. 

4. TTL Vih is also referred to as a one. 

5i A*t 5.25 V over full operating temperature range. 

I 
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AC characteristic! 



ay* 

t*s 

tab 
tds 

tdh 

tda 

tdsl 

tdsh 

tdt 

tdpfc 

trdh 

tckh 

tckl 

tckp 

tckpt 

tqdsl 

tqdslt 

tqlh 

t<|31 

t das bo 

tres 

trvrh 

tckwr 
twrj 

«P 

notes 



parameter 

A0-A3 to /DEV, ft 
/DEV. re to A0-A3 invalM 
data to (Q3 R /DEV), ra 
<Q3 OR /DEV), re to data 
/DEV, f« to data out 

/DEV low 

/DEV high 

/DEV to /EMBLx or /WRREO 

/DEV to PHASEx 

RDDATA high time 

VOX high tiaa 

FCLK low eiai« 

FCL* period, no titoer 

Q3 t re to /DEV, fa 

Q3, re to /DEV, re 

Q3 high 

Q3 low 

D0-$ valid to D7 ra 

/RESET low tiaa 

/RESET to /VRREQ high 

saapllng jitter 

write clock, re to VRDATA 

write data Jitter 

input pin capacitance 



•in 

40 
-1 
50 
10 

200 
450 



300 

50 

50 

120 

120 

1 

1 

260 

190 

50 

500 



m\x 



units notea 



180 



500 
500 

200 
200 

143 
500 

200 
200 
300 



300 

10 
500 
15 
15 



nS 
nS 
nS 
nS 
nS 
nS 
nS 
nS 
nS 
nS 
nS 

nj 

ng 

nS 

nS 

na 

nS 

nS 

nS 

nS 

nS 

nS 

nS 

OS 

P* 



setup 
eddr hold 
setup 
data hold 
eccess, 1. 
o« 

2. 
2. 
5. 



11. 

7. 

7. 

7. 

7. 

8. 

10* 

4. 
9. 

9. 



1. 
3. 



4. 



6. 



tli 7.1? f Pf and " t-d -* 1 ** currant 

•y^TOl^'jriJSr^aSlJ^S S P it n ™ h ! M r nchron ^- *"P«t RDDATA and 

/DW .., b« heW low indtftaltt,. *"*" ' " P ert *"- 

£& SW £S Sir *s SiS-jS-,- - — -* »> u*. 

tckvr la tha tlae froa FC1X ™ «. V lsln * **«• of W • 

synchronous node to e h.«-.I « C *»7n*hroooua "ode, or Q3. re In 
100 pF. °** i t0 Chj °« et la ch « -'Put WRDATA, driving .'lo!d of 

„ E - '£^£5e* "^ '~ •* - ^ - ~« «7 constant 
10. for test purposes tres emst ha at 1m. r *a »« 



7. 
8. 
9. 
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tnfortluon tCl£ld " tl0n ** COnf ldanClal t0 A PP U * nd contains proprietary 
changes from earlier apecs 

A0-3 pin out corrected 

/ENBU anil /ENBL2 plnout corrected 

tdasbh •pacified 

latch nod« added (change to brsidboard alio) 

changes fro« revfll apec (4/ 16/ 82) 

D0-7 plnout changed to facilitate IC layout 
write jitter specified 

changes from rev#12 >P ec (3/5/82) 

Addrees setup tine changed to 40 nS 

changes from revfl4 spec (6/4/82) 

LMotor-On different from Motor-On 

Phase lines sink 2.4 aA 

tree teat condition added 

under run and other noaenelatured cleared up 

chaoges from rev#17 spec (8/17/32) 

rsad data stall tlae changed to 4 CUU 
relaxed AC and DC characteristics ' 

rhn 02/05/82 
bes 01/11/82 
vs 10/20/81 
wos 1978,79 
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CIRCUIT SCHEMATIC: DISK II ANALOG BOARD 




}W44hU 



a ^ 
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